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Elucidation of the complete roster of signals required for cardiac
speciﬁcation is critical to the future of regenerative medicine. Prior
studies have implicated the Hedgehog (Hh) signaling pathway in the
regulation of multiple aspects of heart development. However, our
understanding of the contribution of Hh signaling to the initial spe-
ciﬁcation of myocardial progenitor cells remains incomplete. Here, we
show that Hh signaling promotes cardiomyocyte formation in zebraﬁsh.
Reduced Hh signaling creates a cardiomyocyte deﬁcit, and increased Hh
signaling creates a cardiomyocyte surplus. Through fate mapping, we
ﬁnd that Hh signaling is required at early stages to insure speciﬁcation
of the proper number of myocardial progenitors. Genetic inducible fate
mapping in mouse indicates that myocardial progenitors respond di-
rectly to Hh signals, and transplantation experiments in zebraﬁsh
demonstrate that Hh signaling acts cell autonomously to promote con-
tribution to the myocardium. Thus, Hedgehog signaling plays an essen-
tial early role inmaximizing cardiac developmental potential, making it
an attractive target for manipulation of multipotent progenitor cells.
doi:10.1016/j.ydbio.2008.05.442
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SOX gene family encodes a set of transcription factors that are
involved in sex determination and various developmental processes.
We cloned sox9 gene from chick embryonic heart, and examined their
expression patterns in the developing heart from stage 14 to 33 by in
situ hybridization. In the looped heart at stages14, sox9 mRNA was
detected in themyocardium of outﬂow tract (OT). At stage 16, sox9was
expressed in the activated-endothelial cells of the OT and atrioven-
tricular (AV) canal regions, inwhich valvuloseptal endocardial cushion
tissue would later develop. Thereafter sox9 was expressed in the
endothelial and mesenchyma cells in cushion tissue until stage 33, but
not in the myocardium. In addition, sox9 mRNA was detected in the
various tissues, such as the neural tube, notochord, somite, limb,
mesonephros, primordial gut, lung bud and developing bone. Results
suggest that sox9may play an important role inmigration and invasion
of the endothelial cells during epithelial–mesenchymal transition in
cushion tissue formation and cell differentiation in other organoge-
nesis during chicken development.
doi:10.1016/j.ydbio.2008.05.443
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PlexinD1 is amembrane bound receptor that is thought to function
by mediating signals derived from class 3 secreted semaphorins.
Although the role of semaphorin signaling in axon guidance in the
nervous system has been extensively studied, functions outside the
nervous system including important roles in vascular patterning have
also been demonstrated. Inactivation of PlexinD1 leads to neo-natal
lethality, structural defects of the cardiac outﬂow tract and peripheral
vascular abnormalities. PlexinD1 is expressed by vascular endothelial
cells, but additional domains of expression have also been demon-
strated including lymphocytes, osteoblasts and the central nervous
system. Hence, the cell-type speciﬁc functions of PlexinD1 have re-
mained unclear. Here, we describe the results of tissue-speciﬁc gene
inactivation of PlexinD1 in Tie2 expressing precursors, which reca-
pitulates the null phenotype with respect to congenital heart, vascular
and skeletal abnormalities. In addition, we demonstrate functions for
PlexinD1 in post-natal retinal vasculogenesis through the use of indu-
cible cre-mediated deletion.
doi:10.1016/j.ydbio.2008.05.444
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The Snail gene family of transcription factors is fundamental during
embryonic development in processes that imply cell movements in-
cluding mesoderm and neural crest formation. However, they must be
maintained silent in the adult as their pathological activation leads to
several pathologies. As such, its aberrant activation in tumours leads to
the acquisition of invasive and metastatic properties while its activ-
ation in the adult kidney leads to renal ﬁbrosis. Both involve the Snail-
mediated induction of the EMT. In addition, Snail factors attenuate cell
proliferation and induce resistance to cell death, necessary for normal
embryonic and malignant tumour cells to form organs or metastasis,
respectively. Interestingly, Snail also functions in non-epithelial cells,
such as chondrocytes, where it is unable to induce EMT but still con-
trols proliferation. Indeed, its deregulated expression in the developing
bone leads to achondroplasia in transgenic mice, the most common
form of dwarﬁsm in humans. Achondroplasias are associated with
activating mutations in FGFR3. Snail1 is the transcriptional effector of
FGFR3 signaling as the inhibition of Snail1 abolishes its signaling even
through the pathological activating FGFR3 forms. Snail1 expression is
very tightly regulated in the bone and after having shown its im-
portance during fetal bone development we wondered whether its
aberrant activation in the adult had any impact on bone homeostasis.
Our preliminary data indicate that indeed, Snail1 activation disrupts
mineralization in the adult bone.
doi:10.1016/j.ydbio.2008.05.445
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Although tubular networks form organs of strikingly different
shapes, the tubes that compose them obey remarkably similar
architectural design principles. Hence, understanding the logic under-
pinning tube formation in one organ system is likely to be highly
relevant to other organ systems as well. Subcellular tubes such as the
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